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(54) SEMICONDUCTOR DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor device 
with high reliability by preventing the peeling off of an insulating 
resin layer, due to moisture absorbed by the insulating resin layer. 
SOLUTION: This semiconductor device is provided with an 
insulating resin layer 20 formed by opening an electrode 1 1 on the 
main surface of a semiconductor chip 10, metal wiring 30 formed on 
the electrode 1 1 and the insulating resin layer 20 and provided with 
a land 31, a solder resist 40 formed by opening the land 31, a 
through-hole 50 passing through the solder resist 40 and the 
insulating resin layer 20 reaching the main surface of the 
semiconductor chip 10 and a metal ball 60 provided on the land 31. 
Since the moisture absorbed by the insulating resin layer 20 is 
discharged from the exposed surface of the insulating resin layer 20 
at the through-hole 50 to the outside of the semiconductor device, 
the peeling off of the insulating resin layer 20 due to the moisture is 
prevented, and the semiconductor device with the high reliability is 
provided. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by to have the insulating resin layer formed in the principal plane 
by carrying out opening of said electrode to the semiconductor chip which has an electrode on said principal plane, 
metal wiring which was connected to said electrode and formed over said insulating resin layer top, the protective 
coat which consist of insulating matter which has the property which crawls a conductive ingredient, and the 
through hole which penetrate said protective coat and reach said insulating resin layer at least. 

[Claim 2] It is the semiconductor device characterized by for said through hole penetrating said insulating resin layer 
further in a semiconductor device according to claim 1, and reaching the principal plane of said semiconductor chip. 
[Claim 3] The semiconductor device characterized by having further the letter electrode of a projection which is 
formed in opening which penetrates said protective coat in a semiconductor device according to claim 1 or 2, and is 
connected to said metal wiring. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is a semiconductor device which has semiconductor devices, such as a 
transistor, and relates to the semiconductor device which can secure the dependability of connection especially 
between external instruments. 
[0002] 

[Description of the Prior Art] In recent years, a miniaturization, densification, and improvement in the speed have 
come to be required from a semiconductor device with the miniaturization of electronic equipment, and advanced 
features, for this reason — for example, a package called muBGA (micro ball grid array) (Patent Publication Heisei 
No. 504408 [ 06 to ] official report) which LOC (lead-on chip), SON (small outline non lead), etc. were developed as 
a package for memory, or used the TAB tape is developed. 

[0003] Hereafter, the conventional semiconductor device called muBGA and its manufacture approach are explained, 
referring to drawing 3 . Drawing 3 is the sectional view showing the conventional semiconductor device called 
muBGA. The semiconductor chip with which 101 builds in semiconductor devices, such as a transistor, in drawing 3 , 
The wiring circuit sheet which 102 is prepared on a semiconductor chip 101 and consists of resin, The pliant low 
elastic-modulus ingredient with which 103 intervenes between a semiconductor chip 101 and the wiring circuit sheet 
102, The partial lead whose wiring circuit sheet 102 has 104, the electrode with which a semiconductor chip 101 has 

105, and 106 are the electrodes of the wiring circuit sheet 102, and the external electrode for connecting a 
semiconductor device and an external instrument and 107 are the metal balls prepared on the external electrode 

106. As shown in drawing 3 , the semiconductor device called muBGA has the structure where the wiring circuit 
sheet 102 was joined through the low modulus-of-elasticity ingredient 103 on the semiconductor chip 101, and the 
electrode 105 of a semiconductor chip 101 and the external electrode 106 of the wiring circuit sheet 102 are 
electrically connected through the partial lead 104. 

[0004] Next, the manufacture approach of the conventional semiconductor device called muBGA is explained with 
reference to drawing 3 . First the wiring circuit sheet 102 which has the partial lead 104 installed from the external 
electrode 106 and this external electrode 106 on the semiconductor chip 101 is joined through the low elastic- 
modulus ingredient 103. This low elastic-modulus ingredient 103 is insulating resin, and has an adhesion function. 
Next, in case it connects electrically by the "TAB" (tape automated bonding) activity, the partial lead 104 and an 
electrode 105 are connected with the conventional thermocompression bonding technique or conventional 
ultrasonic-bonding technique usually used. Next a connection is reinforced by applying closure resin. Next, after 
laying the metal ball 107 on the external electrode 106, melting association of the external electrode 106 and the 
metal ball 107 is carried out. The semiconductor device called muBGA was manufactured by the above approach. 
[0005] 

[Problem(s) to be Solved by the Invention] However, according to the above-mentioned conventional semiconductor 
device, the low elastic-modulus ingredient 103 has absorbed moisture, namely, since the moisture in an ambient 
atmosphere is absorbed, the moisture absorbed in the elevated-temperature ambient atmosphere by the reflow of 
the pewter at the time of mounting a semiconductor device in a printed circuit board etc. evaporates- from the low 
elastic-modulus ingredient 103. Therefore, in the interface of a semiconductor chip 101 and the low elastic-modulus 
ingredient 103, or the interface of the low elastic-modulus ingredient 103 and the wiring circuit sheet 102. there was 
a problem that exfoliation resulting from the evaporated moisture occurred and the dependability of connection fell. 
[0006] This invention solves the above-mentioned conventional technical problem, and aims at offering the 
semiconductor device which has high dependability. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in this invention, the means about 
the semiconductor device indicated by claims 1-3 is provided. 

[0008] The 1st semiconductor device of this invention is equipped with the insulating resin layer formed in the 
principal plane by carrying out opening of the electrode to the semiconductor chip which has an electrode on a 
principal plane as indicated by claim 1, metal wiring which were connected to the electrode and formed over the 
insulating resin layer top, the protective coat which consist of insulating matter which has the property which crawls 
a conductive ingredient and the through hole which penetrate a protective coat and reach an insulating resin layer 
at least 

[0009] Thereby, even if heat is applied in the time of mounting etc., the moisture absorbed by the insulating resin 
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layer is emitted to the exterior of a semiconductor device from the front face of the insulating resin layer exposed 
in the base of the through hole which penetrates a protective coat. Therefore, since the stress which originates in 
moisture in an insulating resin layer is controlled, exfoliation does not occur in the interface of an insulating resin 
layer, and a semiconductor chip or a protective coat but the semiconductor device which has high dependability is 
realized. 

[0010] In the semiconductor device of claim 1, a through hole can be considered as the configuration which 
penetrates an insulating resin layer further and reaches the principal plane of a semiconductor chip as indicated by 
claim 2. 

[001 1] Thereby, even if heat is applied in the time of mounting etc., the moisture absorbed by the insulating resin 
layer is effectively emitted to the exterior of a semiconductor device from the internal surface of the insulating resin 
layer exposed in the through hole which penetrates a protective coat and an insulating resin layer. Therefore, since 
the stress which originates in moisture in an insulating resin layer is controlled more effectively, exfoliation does not 
occur in the interface of an insulating resin layer, and a semiconductor chip or a protective coat, but the 
semiconductor device which has higher dependability is realized. 

[0012] In claim 1 or the semiconductor device of 2, it can consider as the configuration further equipped with the 
letter electrode of a projection which is formed in opening which penetrates a protective coat and is connected to 
metal wiring as indicated by claim 3. 

[0013] A signal can be outputted [ thereby, ] and inputted much more certainly through the letter electrode of a 

projection between a semiconductor device and an external instrument 

[0014] 

[Embodiment of the Invention] (1st operation gestalt) The 1st operation gestalt of this invention is explained 
hereafter, referring to drawing 1 . Drawing 1 is the sectional view showing the semiconductor device concerning this 
operation gestalt In drawing 1 , 10 is a semiconductor chip having the semiconductor integrated circuit which 
consists of semiconductor devices, such as a transistor. In the principal plane of this semiconductor chip 10, two or 
more electrodes 1 1 are arranged near the periphery, opening of each electrode 1 1 is carried out, and passivation 
(not shown) is formed. And on the principal plane of a semiconductor chip 10, the insulating resin layer 20 is formed 
so that the flat part which carried out opening of each electrode 11, and rose in the center section may be formed. 
The metal wiring 30 formed so that an electrode 1 1 might be covered is prolonged in the direction which counters 
the periphery by which the inside 11, i.e., each electrode, was formed on the principal plane of a semiconductor chip 
10 in the insulating principal plane [ of a semiconductor chip 10 ], and resin layer 20 top, respectively. On the 
principal plane of a semiconductor chip 10, it is some metal wiring 30, opening of the land 31 for connecting a 
semiconductor device and an external instrument (not shown) is carried out and the solder resist 40 is formed. And 
the insulating resin layer 20 is penetrated, a through hole 21 penetrates a solder resist 40, a through hole 41 is 
formed, respectively and a through hole 21 and a through hole 41 constitute one through hole 50 in all. In the inside 
of a through hole 50, the insulating resin layer 20 and the solder resist 40 were exposed, and the principal plane of a 
semiconductor chip 10 is exposed in a base with this. On the land 31, the metal ball 60 which is a letter electrode of 
a projection is formed. That is, it has the structure where the metal ball 60 was joined to the land 31 exposed to 
opening of a solder resist 40. 

[0015] As explained above, according to the semiconductor device of this operation gestalt, the moisture 
evaporated from the insulating resin layer 20 is effectively emitted to the exterior of a semiconductor device 
through the through hole 50 which penetrates the insulating resin layer 20 and solder resist 40 which were prepared 
by carrying out a laminating one by one on the principal plane of a semiconductor chip 10, and is attained to the 
principal plane of a semiconductor chip 10. Therefore, since the stress resulting from the moisture absorbed in the 
insulating resin layer 20 can be controlled even if heat is applied in the time of mounting etc., the semiconductor 
device which exfoliation does not generate in the interface of a semiconductor chip 10 and the insulating resin layer 
20 or the interface of the insulating resin layer 20 and a solder resist 40 is realized. 

[0016] The manufacture approach of the semiconductor device concerning this operation gestalt is explained 
referring to drawing 1 . 

[0017] First, after applying the resin which consists of an insulating material which has photosensitivity, drying and 
forming the resin film on the principal plane of a semiconductor chip 10, exposure and development are performed 
one by one and the insulating resin layer 20 in which the part and through hole 21 of an electrode 1 1 carried out 
opening is formed. In this case, it sets, for example, not parallel light but the scattered light is used by exposure, and 
to an electrode 11. it is not perpendicular, and the cross-section configuration of the insulating resin layer 20 in 
opening of the electrode 11 neighborhood is made into the shape of a taper, and is formed. As an ingredient which 
has the photosensitivity for forming the insulating resin layer 20, what is necessary is just resin which has the 
insulation of polyimide. epoxy, etc., for example. 

[0018] Next, on the whole surface of the principal plane of a semiconductor chip 10, after forming the metal thin film 
layer which consists of Ti/Cu by the vacuum deposition method, the sputtering method, the CVD method, or the 
nonelectrolytic plating method, patterning is performed to this metal thin film layer. By this, the metal wiring 30 
which has a land 31 is formed on the principal plane of a semiconductor chip 10. 

[0019] As patterning is the following, it is performed. After applying a photosensitive resist on a metal thin film layer 
and stiffening resists other than the predetermined pattern section by exposure, the resist of this pattern section is 
removed. Electrolysis plating is used, the metal layer which has the large thickness which becomes said pattern 
section from Cu is formed, and a resist is fused and removed after that The predetermined metal wiring 30 is 
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formed by being immersed in an etching reagent after that and leaving the metal layer which melts a metal thin film 
layer and has large thickness. 

[0020] In addition, a circuit pattern may be formed by making a metal membrane deposit all over a front face, 
applying a resist on it forming the resist for etching masks on the predetermined pattern section using a 
photolithography technique, and etching a metal layer by using this resist as a mask. 

[0021] Next, after applying a photosensitive solder resist on the insulating resin layer 20, a photolithography 
technique is used, opening of the land 31 is carried out a through hole 21 top, respectively, and a solder resist 40 is 
formed. That is, in the through hole 50 formed of the through hole 21 and the through hole 41 on it, the principal 
plane of a semiconductor chip 10 is exposed. And it is protected from the pewter which parts other than land 31 
fused in back processes, such as a reflow, by the solder resist 40 among the metal wiring 30. 

[0022] Next, the metal ball 60 which consists of a pewter, copper, nickel, etc. or consists of a metal by which pewter 
plating was carried out is laid on a land 31, and fused junction of the metal ball 60 and the land 31 is carried out 
According to the above process, the semiconductor device concerning this operation gestalt can be obtained. 
[0023] According to the manufacture approach of the semiconductor device of this operation gestalt, a through hole 
50 is formed in the insulating resin layer 20 and solder resist 40 by which the laminating was carried out one by one 
on the principal plane of a semiconductor chip 10, and the semiconductor device concerning this operation gestalt 
can be manufactured easily. 

[0024] In addition, in the above explanation, although the resin which has photosensitivity was applied in order to 
form the insulating resin layer 20, not only this but the insulating material which was beforehand formed in the shape 
of a film and which has photosensitivity may be used. In this case, a through hole 21 is formed at the same time it 
exposes and develops negatives and exposes the electrode 1 1 of a semiconductor chip 10, after sticking a film-like 
insulating material on the principal plane of a semiconductor chip 10. 

[0025] Moreover, the cross-section configuration in opening of the insulating resin layer 20 was formed in the shape 
of a taper using the scattered light It may replace with this, may expose using parallel light, it may carry out 
controlling the temperature profile in heat treatment after development etc., and the cross-section configuration in 
opening of the insulating resin layer 20 may be formed in the shape of a taper. 

[0026] Furthermore, the insulating material which does not have photosensitivity, respectively can also be used. In 
this case, the electrode 11 of a semiconductor chip 10 is exposed by mechanical processing of laser, the plasma, 
etc.. or chemical processing of etching etc. 

[0027] In addition, although Ti/Cu was used as a metal thin film layer, it may replace with this and TiW, Au, Pd, Cr, 
W, Cu, nickel, etc. may be used. 

[0028] (2nd operation gestalt) The 2nd operation gestalt of this invention is explained hereafter, referring to drawing 
2 . Drawing 2 is the sectional view showing the semiconductor device concerning this operation gestalt. The same 
sign as the sign in drawing 1 is given to the same component as the 1st operation gestalt, and the explanation is 
omitted. 

[0029] Suppose that this operation gestalt is made the through hole which replaces with the through hole 50 in the 
1st operation gestalt and penetrates a solder resist 40 about the through hole for discharging the moisture 
evaporated in the insulating resin layer 20. 

[0030] In drawing 2 , a solder resist 40 is penetrated and the through hole 41 is formed. In the base of a through 
hole 41, the front face of the insulating resin layer 20 is exposed with this. 

[0031] According to the semiconductor device of this operation gestalt the moisture evaporated from the insulating 
resin layer 20 is emitted to the exterior of a semiconductor device through the through hole 41 which penetrates 
the solder resist 40 prepared on the insulating resin layer 20, and is attained to the front face of the insulating resin 
layer 20 on the principal plane of a semiconductor chip 10. Therefore, since the stress resulting from the moisture 
absorbed in the insulating resin layer 20 can be controlled even if heat is applied in the time of mounting etc., the 
semiconductor device which exfoliation does not generate in the interface of a semiconductor chip 10 and the 
insulating resin layer 20 or the interface of the insulating resin layer 20 and a solder resist 40 is realized. 
[0032] The semiconductor device concerning this operation gestalt can be easily manufactured by replacing with the 
process which carries out opening of the part and through hole 21 of an electrode 1 1 in the 1st operation gestalt, 
and forms the insulating resin layer 20, and considering as the process which carries out opening only of the part of 
an electrode 1 1 . 
[0033] 

[Effect of the Invention] According to invention of claims 1 and 2, the moisture absorbed by the insulating resin 
layer is emitted to the exterior of a semiconductor device from the exposure of an insulating resin layer through a 
through hole. Therefore, since the stress resulting from moisture is controlled even if heat is applied in the time of 
mounting etc., exfoliation does not occur in the interface of an insulating resin layer, and a semiconductor chip or a 
protective coat but the semiconductor device which has high dependability is realized. 

[0034] According to invention of claim 3, since a signal can be outputted and inputted much more certainly through 
the letter electrode of a projection between a semiconductor device and an external instrument the semiconductor 
device which has higher dependability is realized. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

["Drawing 1] It is the sectional view showing the semiconductor device concerning the 1st operation gestalt of this 
invention. 

[Drawing 2] It is the sectional view showing the semiconductor device concerning the 2nd operation gestalt of this 
invention. 

[Drawing 3] It is the sectional view showing the conventional semiconductor device. 
[Description of Notations] 

10 Semiconductor Chip 

11 Electrode 

20 Insulating Resin Layer 
21. 41, 50 Through hole 

30 Metal Wiring 

31 Land 

40 Solder Resist 
60 Metal Ball 



[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web.cgi.ejje 



2005/06/24 



(laa^B^fF/f (JP) 02) fffl 4# |^ & $g (A) (ll)ftfMBB&B!#^ 

#58^11-224885 

(43)&IBB ¥«Jm*P(1999)8)?17B 



(5i)intci. e mmn FI 

H0 1L 21/60 3 1 1 H0 1L 21/60 3 1 1R 

23/12 23/12 L 



mma*. mMvm. 3 ol (45® 



(21)fflK#^ 


#H¥10-25277 


(71)tHKA 


000005843 










(22)mSB 


¥J*10<f(1998)2JI6B 




*Rj&««m#i»ri#i*f 






(72)$89i# 










AEj&s;«##»ri#i^ «iT«^x* 














(72)SK9» 
























(72)#9i# 


act 






















<74)ftSA 


idea % <ja-*%x> 











(54) ismn&m *mmm 



(57) [£jft] 

[sis] tmm&mmtm^ttft^mm-tztm 

fl#f^lOffl±B;ti^ttffil 
1 SrMn LT«j8£frfc|ftlW*«M&« 20i, till 

0 1 *mx-z>o mmmffem 2 oas«iuiufc*^ 

SiS^s 0£ftitSlftftttitJBJl2 orogffli^b 




(#BS¥1 1-224885 



sat. 

IWBJia?tf±JEtl!WB»<»tt«fJ!gJi *JT9 LituiE¥3l# 

[ 0 0 0 1 1 20 
[0 0 0 2] 

[^*©ftfi?] i£^, m^«MB©'.bSfl:, MMBfl:fc# 

-i^j/^-yiUHLOC (!) — V'*^'3-y 
^ ^SON - 7?h7-f> - 7>!)-K) 30 

tfs&SHB63it» J)5^(±TABf- zf&mm^tcu BG 
AM^-*'-*^!) y K-7W) (tSTO 
6-50440 8f'if) £V>ofc/*s/-ir— v^HUSIS 

[0 0 0 3] «T, m BGAtl^tftl^^5t5<D^^ 
«Xtf-t©»Jt;fr»:k:o^T\ 0 3 bJfcjis <btft0J 

*i-»fSI2lT*fcS 0 E13{C*J^T, 1 O 1 fi h7y^ 
^4f©^##:|g^SrrtjKi-5**^s'^ 10 211^ 

— K 1 O 3(i^fftf ?y 1 O 1 iE«[5]S->- h 1 
o 2 k<Dm\zfr&1rZ Lfc-*»a»*«;5IM4W*k i o 4 
ttiSHlel^i/- hi 0 2 d5*i-^g|5^ y — K, 1 0 5 fi 

y/ioi as*r*-s®@, 1 o 6 a§mmi&^ 

- v i o 2<DmMX'$>-ox¥m#mmkftnm&t *m 

m.-fZ>tc£>(Dft-&mM. 10 7 liK&WM 10 6 _htc^ 

Akwt£ixz*m&mmi. ^mw^-y^i o i±k<& 

103^ LTffii&tHlSg v— hl02 tfSg-& 
$tLfcfll3tS:WL, ^fy/l 0 l©lil 0 5£ so 



2 

Wfm%*s- H02 o^gemM io6H\ y - 

[00 04] JJtfc, M BGAl:«ftf*b5«*©iMlflER 

tiE^-y^i o i ±iz s KMnmi o 6 twwnmmi o 
■>-no2^ <6MM4*tm 103H Lr^-a-r 

5„ WttWS 1 O 3ttlMW4*fflrt?*>oT» 
«!6Sr^rt-S. TTABj (J—f ■ tf— K ^ 

ftWf-ioT, »#y-Ki 04itii o 5k*mm 

3ii-3 0 #ClC, fl-gpm® 1 0 6±fc&JS#— /V 1 0 7 £ 
^tffil0 6iM*-/H0 7iSr 
ifflBttg-g-TS., W±o*Siaot > M BGAiWitv 

[0 0 0 5] 

*«»tt*tmi0 3i^ftftt5. LfcdSoX. 
ftf^lOl fc(65IM4**t*U 0 3 itOffffi, Xf±{£ 
BMtW** 1 0 3 kmm&'s- HO 2b<DRM\-*5 

[000 6] **g§tiu ±aEtt*©«]H«:j!WH-3 fco 

[0 0 0 7] 

[0008] *&W<Dm 1 ©¥***flltt, W*35 1 

[0009] micit), nw%nKii>\>^x%ktm7Lh 
frxh. i&mmmiimwAi&zivxv^fcMiK 
5: mm-fz> mm-* <o&m k *j ^ t sm-r s ifewtwjmji 



t#lfl¥ 11-224885 



3 

[ooio] »3fr*2teffi*£ix-c^aJ:5fc, 
[ooii] :i:h,teJ:0» HiS^lcfc^T^^p^b 

\zj&mzh,z>o Lfc^o-c. mmv£mmm^&\,^x7kft 
mmrnt, ^^•yfxa^mmtco^xmmtm 

So 

[0012] it*3S3(c|E«$nT^SJ;5^. 
lX^±2©^^g«^-*Jv^T, t£»j&£»ii-f-sMp 

[ooi3] rixtit). ¥^<fcgBi:fl-g&«3§i©lffl 

[0 0 14] 

i (ommwm\c^^x. m 1 £#Ha fettw-*- 
-c*>s 0 la i k^t, io(ih7v^^f©^ft 

* b fc S N^fWfcHlHl&S: rt*-*"* y "fx 

*>S„ :©*t#f 5 '^ioo4ffltt5^m 0i2ZA 
©iS^ei&gcromii l i#B«3Jt, #t4il lSrMn 
Lt^7V"<- v-a V (m^^r-T) a^J&^HT^So 
^Ut, ¥*flc7-y:?l OO^B-hKtt. &nmi lSr 
HP U^*a»:U3^-C««)±i6SofcJFffl»*»J«i-* J: 
»*tt»JSJi2 0#Ktte>;h,-Cl^3. ^Hl lSr 

0©±tB£«fiW4«fl6Ji2 0£©±«:, 
0<D±ffi±K:fc^TF*9<B!k oS!5#lffil 1 

tclfXDyl/ K 3 1 SrH P LT, l/>v?— h 4 0 

»i§7v2ias, y^y-u-^ K4 OSrHilLTKS^: 
4 l&Zti^tlBl&Ztl* nmK2 1 t^ii^ 1 i{± 
0HtT HSWSil^ 5 0 Sr«/&-r3 e ^©rttcit). 

mii^5 oortffiK*sv^-cl6»*»JK]i2 o t y*y- 

Uv?* h4 0 tasgffiU J£ffifC:fc^T¥Wft^S':7''l 
0(O£ffij5S®ffiLT^5. 7VK3 KD-BCfi. 

y^y-Uv'x h 4 0©HPgBlc:Slii-rS7V K3 
1 »C&JRtf-n-6 OdS«-&$Hfc«3t^^oT^-5 0 
[0015] KJUbIft9i Lfc«t 5 td, #HJ6ffi^<0¥S|M* 



4 

mm^xtvii. *m#*y7i o©±cs±^jo^-c, m 

ifcfXS u-CKrt 6*vfc«IW4«tt8» 20i y/uy- u>» 
* M0i$:IItt^f -y^l 0©iffi—ii-r5 

120 »c*3i^T®HX$^fc*4J-tc:eH-t-5^Sr«i«iJt? 
£ 5 y/10t ftMH£ttJM 2 0 t ©# 

ffi, XttlftR&W/IMi 20i y/v^-uv'^ h 4 o i:© 

So 

[0016] *Xffi^tt£ft3¥*ft&«®atift:&&£ 
[0 0 17] *1\ ^fftfy/i 0©£ffi±fc, «jt 

©gC#£ JTiSJt 2 1 t *SM P Uft.«»tt»Jig» 2 0 SrJK 

20 nt^/me 2 o <DBFfE^£. m@ 1 1 ictt vxmmx 

liti: < VXmattio t&Wt&ffiffim 2 0 £ 

[0 0 18] M^fy^l OO^BW^StctJ 

V^T, CVDSXIiS 

30 fc, 7yK3 1 SrWi-5^«ie^3 OSr^-f-So 

[0 0 19] a^-^^B:. EAT©«t 9 UTtf 5o 

oTM5t©^^~ VgiJtjl^-WV'^ hSr^k^Hirfc^ 
VgBWUv 5 ^ KSr^-TSo ^*o#Sr 

riiuot, Bf^©^JSie^3 o^^-rs. 

40 [0 0 2 0] fc:Jb\ ^ffi<D^:ffi»c^a®$r^a[$-ti:. -t 
Oi^u^ hSr»*U. 7th!)y^7 7-f-ftfSS: 

v'^hSrffMU, rco^v 1 ^ h^-^^^i UT^M^^r 

[0021] 2 o©±fc«3ttty/i' 

y-l-^ hSr^L^^lc. 7*h!)y^77-f-8 
It, KiS^: 2 1 cd Jit 7VK3 1t Sr^rive 
JxHP Ury/W^-u-v?^ H4 0^Jgfig-t-5o o*9, 
so Jii?t2 1 t-?:<0±<7>mji?t4 1 irtcioT^^^ixfc 
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5 0 -fit, y/vy-i/-^h4 0i;J:oT, ^®ia^ 

[0 0 2 2] =y4r^*»e>*5, 
7VK3 l©±|:itLT s &J£#— /V-6 Oi:7VK3 

[oo23] ^mt^iiio^flsisaojiJt^ftK Jt*b 

ftffllg 2 0 i y /v^- u-v=* H40t l-mii^: 5 0 
[0 0 2 4] &*5, EA±<D^iW»C*5^T»i. fett&Mni 

otsi i *mm£&ztm&f\zmmx2 i sr^-t- 

[0 0 2 5] Sa*Srffl^t«ittillll2 0© 

[0 0 2 6] JEfc, ■t*b-en«3ttt«)*l'^lft»H-»'bt6 

tt^s>:/l 0©Sil 1 £&W$-(t5>o 
[0 0 2 7] &JH*ISJI iLTTi/Cu Srffiffl 

Lfcd^ rWC^TTiW, Au s Pd, C r . W, 
Cu. Ni f?rtfflLTti^. 

[0028] (f2 (Dmmmm) err. jmsk©* 2 © 
mmwm^^^x. m2*&w^t£&bwft-fz> 0 1112 

% 1 ©3Hfi«1IBil*l-©«ri«*fcl±BI 1 fc*stt3#* 

[0029] ^mmmmn. mm&mnm 2 0 \zts^x 

^kbfc*^5r#m-t-5fc«>romii5tl-o^T, ill© 

H4 OSrKil-rSKS^^-rsr 1 1 Ltzi><DX'foZ> c 
[0 0 3 0 J gl2^*il->T, y/wy-l"^h4 0?rf 



»ii^4 1 <D&m\zi$\,*x&im.ffiffim 2 0 ©ss^e 

[003 1] *»«»«©¥*f«S«fc.fc*uff» 
f77*i 0©±B±jc*5^T. JftMH£ffllBJ|2 0±tclS; 
ft P>*vfc y >\>#- h40 L&igtf48Mgg 2 

oco*ffi-Jii-?,mii^:4 1 Jr^Lt, <61tttWJmJi2 

f&lftttWJIgJI 2 0 fc*st*TRiR3ixfc*#fcieH-r*fl; 

20t W#ffi, XttKIft&IIMIMI 20t y /v^- 1/^7 
h 4 0 iw#ffitc*5^T»gt;6S^L-^v^^^e^ 

[0032] mi (DMffi&mte&VZ, 9M 1 1 <r>U9r 

t nmK 2ii*MP Lxim&mmm 2 0 *mm-z> 

iStfttt, ISl i©«#©*«:MD-*-*:i:ei:-t- 
[0 0 3 3] 

20 [389!©8!i*] HMt«l, 2©38Wfc.fc;lUf> t&m&ffi 

#f-y^'Xf4«W«i:0||iffi-C*|)*as»^-&-r, iS^ff 
[0 0 3 4] »#JS3©*Wfc,fc*tfi, 

m 1 1 *&w<Dm 1 ©n«i^i!i^5¥-^«esr* 
■f»fffiiil-e*>5. 

[021 *&w<Dm2<DnteMm\z.&z>*mi*mmzm 
■rwimmxhZo 

[1213] «*©¥*#««**1^SilS-e*>5. 

[»*©tt?H] 

1 0 *m#.i-y-f 

1 1 MM 

40 2 0 «IKttWJB« 

2 1, 4 1, 5 0 Rii?v: 

3 0 &.m&M 

3 1 7 V K 

40 y/^-u^7h 

6 0 &J§3#-A' 
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